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(57) Abstract: The invention concerns a catalytic system used for preparing polybutadienes by polymerization, a method for prepar- 
ing said catalytic system and a method for preparing polybutadienes using said catalytic system. The inventive catalytic system is 
based on at least: a conjugated diene monomer, a salt of one or more rare earth metals of an organic phosphoric acid, said salt 
being suspended in at least a saturated inert hydrocarbon solvent of aliphatic or alicyclic type, an alkylating agent consisting of an 
alkylaluminium of formula AIR 3 or HalR 2 , the mol ratio (alkylating agent/ rare earth salt) being greater than 5, and a halogen donor 
belonging to the family of alkylaluminium halides other than alkylaluminium sesquihalides, and in accordance with the invention, 
said catalytic system comprises said rare earth metal(s) in a concentration not less than 0.005 mole/1. 

(57) AbregS : La presente invention concerne un systeme catalytique utilisable pour preparer par polymerisation des polybutadienes, 
un procede de preparation dudit systeme catalytique et un procede de preparation de polybutadienes au moyen de ce systeme cata- 
lytique. Un systeme catalytique selon 1' invention est a base d'au moins: - un monomere diene conjugue, - un sel d'un ou plusieurs 
metaux de terre rare d'un acide phosphorique organique, ledit sel etant en suspension dans au moins un solvant hydrocarbone inerte 
et sature de type aliphatique ou alicyclique, - un agent d'alkylation constitue d'un alkylaluminium de formule A1R 3 ou HalR 2 , le rap- 
port molaire (agent d*alkylation / sel de terre(s) rare(s)) 6tant superieur a 5, et - un donneur d'halogene qui appartient a la famille des 
halogenures d' alkylaluminium a V exclusion des sesquihalogenures d* alkylaluminium, et, selon 1' invention, ledit systeme catalytique 
comprend ledit metal ou lesdits metaux de terre rare selon une concentration egale ou superieure a 0,005 mol/1. 
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[54] #Jjtt*Tri»WflS|fe#3KA*;*!l# 

[57] mm 

AlR 3 l£ HAlR 2 |ft£5^fSlfi/&|ftj^tt l 
0. 005mol/l fl<J^T^#±^:M c 
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m/2K 



io ^ffi^JWJfctfftfrJRfi^j*^*^:^ o.oo5mom mm 

0.010mol/l-0.060mol/l fcjflf&flMi^S. 

15 

#±ifc" mfc&F&M% 5-10. 

J*$tfcA*** 2-3.5 fflfttt. 

AdHE^itA^ 15-70 ft&ft. 

30 
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5 

io T«^o 

20 -^SHE^H*. ftJJfiftj»4fcft+JlPAJ?f3***»#. 

13.— #IRT— »«#^r». KWflE^-eftftlTJIf^ttJfti £«Ht& 

25 ^2.K 

ASTM D 1646 SHtWH JBttiK ML(l+4)^iUc 

^CT 40 o 
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5 



io ttTT-ffi&im^, & US ^mm^ US-A-3,794,604 B£P(#J& 

H W> W ^ jp-a-60/23406 T £T:=:)##£T" ® ^ " 

20 ffi^#m^^§: 

Ilia. Iva^Vaj^7Cm#-^tt,tl. f ¥itt.WM^«f f M 

30 ^f**^; 0.0002mol/l-0.016mol/l ^0f^#±(#B^M^!l 23,&4'#± 
W^^ll^jS^ 0.015-0.016mol/l) o 
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^mm^m^^mmi^mm \om 19)*, p^ma^m^fE. 

0.0002mol/l tfj#P&#±. 

s 'fejn^; I0-30o 

^Jfc^f ijm^^ JP-A-60/23406 4>^T^W^fW{f 

/h^f 2.1 W^^«tt»JW*100X3TS^^40»nBttftML(144) 
Wife #JMk, aSlllT-^fifflTJftJIftllftffi. 
10 ildtfiK JP-A-60/23406 W«fli#jK W^-HH*J*t**E#W*T-» 

^ii^J «f 89%-99%3l fa] BJ M^ftl . 



15 ^fliAAa^aifcatasMi^jnTttJRW "mm®." mmmft 

-~^m^m±±m(nmn^mm^m : ?m^ 57-71 k&ji) 
20 mmMMn-m* , mmuit^^mm^m^ o.oosmoi/i mm± 
- airs m HAIR2 m^^^i , « mmitmm± 

^bbA^ 5, 5fP 

"SEC" a*(#JSLJIfWfl*lPtt«: 2)$iJ*ift£#ifc 
tt»fC<MP2.1, JJS— £lOOT?TWg#itASTMD 1646 ill* 
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Tffi&fomWiiM.mtJ:^ 0.005mol/l, $m&±&3:Wt JP-A-6O/234O6 

pm^nm 23 mu^Bm^ o.oi6moi/i)o 

0.005mol/l(SP tmT&Xffi JP-A-60/23406 0.0002mol/l i%tflj£XM{> 

25 

10 %®wr~m, '\ sZ f 2.1 ^j^^fK^i^'hf 40, ^^^^25-40 

0.010mol/l-0.060mol/l #J#T3£#±^Mo 

15 «*T— 25 ,, CT*n#¥^ o.ig/dl *j«T»*Wtt#tt««iiK 
(#JB,«J*55T*feW»* 3)*^ 2dl/go 

ffiQ^M*MM,&&ffiW&lffl& 1)0 

ifeRTWH-S 2-¥*-i>T— Jft)* 2,3--(Cl-C5 ^ 
25 «)l,3-T^, «tn, 2,3--^»-l,3-T-^. 2 f 3--Z**-l,3-T-», 
2-¥*-3-Z.36-l,3-T-flk 2-¥*-34W*-l,3-T-». *3S-U-T- 

i3-A-*»Mr 4-8 'MRJK? 

"&ft:ffi±&" &fc\&MWtiM*S&%i i5-70o 
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io m*&]jgffrft. 

tti&ift, m 6&WtMM±1k m **tb?**** 5-30 flfcflinj 1 ** 

J&3j 5-10, 

3/2-3.5, Jiffeife 2.6-3. 
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»8URT=:»*« "sec" tt***W^«tt»«cip<l^2.i. 
5 jtk^tt:^o 0 c-ioo 0 C6<j^jST^fo 

15 1.2)) ; 

a)j£ NdCl,.6H 7 Q 7JC^^6t^^: 

& 96g ft Nd 2 0 3 (* RHODIA $I#)MA "US" T^lft 600ml ft 

if. & Nd 2 o 3 &m&frmm% m& 85.3%^ Nd ^mmftfe 85.7%), 

i&^f 1 0.57mol tfj Ndo 
20 jjqA 80ml *Mfc*)C. ^EMM©*, &5F#m£T«ttiNA 150ml 

#J 36wt% &} m HCl(d=1.18) , IP 1.75mol itt HC1( J* fcb 
HCl:Nd=1.75:0.57=3.07), RW3|^«^a#«a#««^«l* 
Nd 2 0 3 + 6HC1 + 9H 2 0 .-► 2NdCl 3 ,6H 2 0 

^jS^^ltb^MJ^#+^#^^I 130ml £jg«£ 
NdCl 3 ,6H 2 0 W»*C&?EJf«fflftTiSJI). 

30 NdCl 3 WitoMM* 4500ml $CtokffJ 10 MS* . 

it pH 4o 
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#Ug>& 1500ml &MHIMlA9ll*tift4'. ttlPWItti^ftl, 

# 68g fig 1.70mol #J NaOH fgtf^^ 1500ml J&^Tjtift 5 
5 m 554g W^^(^(2-Z i ^B*)^^,^'Aldrich''@^tWm^ 

23,782-5 fljlii). BP 1.72mol toMM*^^ 500ml ^SI^M-^h 3 9c 
J^tfc NaOH:WflUM*ft 1.70:1.72 i£ 0.99. 

10 [RO] 2 P(0)OH + NaOH -> [RO] 2 P(0)ONa + H 2 0 

s^tMW^i^ffe^^^l. £ 25'-ctii*w* 

is ^W±»^b)t^#WWttNa«Kft»*«AW±W^a)*^#W 
NdCl 3 ,6H 2 0 7^^^^ o 

J* & tb[RO] 2 P(O)ONa:NdCl 3 =1.70:0.57=2.98) \>X Ju , WM^tJ 

20 3 [RO] 2 P(0)ONa + NdCl 3 ,6H 2 0 -> Nd[OP(0)[RO] 2 ] 3 + 3NaCl + 6H 2 0 

^miibmwMk&mfcm&tt «*s*m*# (sockr hum* 

#fl»HPWlttffi "Ultra-Turrax" %}iktil%}ik±%l 1 ^#W^#?L^ 

30 3 
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^T:NaCl+AgN0 3 (HN0 3 ^M)^AgCl>kNaN0 3 ). 

ik^F'M^ 80 ^Bto 

95%-98%c £«M*«T, iE#^600g?IHItt^ft. 

12.5%-12.8%(ai&-^*T^; 13.01%,^ <£t=[144.24/1 108.50] xlOO,^^ 
10 144.24g/moMfc£KjJ^Jt*)o 

EDTA W*#j&*^*3Rffl^J4*EDTA(Z»z:BciaZ.») 
mT&frffi m^MmMnm^ 406.109nm m 401.225nm lft«Co 

20 
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£ ICP/AES 

H^fctNd-t* 


£ 2 sttarsfct 


mm^m Nd & 

[[RO] 2 P(0)0] 3 Nd 


12.8 (9) 


12.8 (3) 


0% 


mm&itm Nd & 

[[RO] 2 P(0)0] 3 Nd 


12.8 (4) 


12.6 (3) 


1.6% 


mm&itM Nd & 

[[RO] 2 P(0)0] 3 Nd 


12.7 (6) 


12.2 (4) 


4% 


35^ -fcK J If iV-t XT J -hh 

[[RO] 2 P(0)0] 3 Nd 


12.6 (.6>) 


1 1 C ( A \ 

12.5 v4J 


U.o /o 




31.7 (6) 


32.4 (4) 


2.2% 


^Nd 


37.7 (3) 


38.0 (3) 


0.8% 



a )& NdCl,.6H,Q aK»ttflteJ& : 

& 0.864kg fi<J Nd 2 0 3 , 8fc 5.10 Nd IMAfi&#. 

JpA 27kg $fc#,7jCo £Jfifc$ft&*ttJiqA 1.351 ft 36wt%|ft& 
HCl(d=1.18)o 

10 & M Nd 2 0 3 + 6HC1 + 9H 2 0 -> 2NdCl 3 ,6H 2 0 &l53tfifc$i W . 

-fi#RA#rWltt&Sg, «F*«3Rffl«#&5!l»»30^|', BUB ft 
Nda 3 xK»*«9ilH*fe***fe. ^W^^tt^^(Nd 2 0 3 ) 

itftftlA 0.551 ft 2 #*^lft*lfli«ttjE* 25TJT**W** 
15 pHo S^-pH^4.47o 

b^ a^rR01,P(O^ONa(R=2-ZL%B^^^m^^^^^^ : 

& 0.612kg m 15.3mol ft NaOH ItM"*^* 24kg 2£MUcft£/£ 
21 „ & 5.028kg Wm^mW2-Z,*B»)^m,^ M Aldrich" g Wlfe^ 
23,782-5 ?iJtH), BP 15.61mol WftK*^ ^ 91 WMtoa-H\R&#. 
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T: 

[RO] 2 P(0)OH + NaOH -» [RO] 2 P(0)ONa + H 2 0 
5 *pH^5.4. 

ft NdCl 3 ,6H 2 0 *#*«A£BU:»# b)ti#WWfl Na mft&fttt 

10 ^SflHWfife^fetoBP^. fcjtaAfrWWWffl. Na MMfcGl 

Jg, 15 

3[RO] 2 P(0)ONa + NdCl 3 ,6H 2 0 -> Nd[OP(0)[RO] 2 ] 3 + 3NaCl + 6H 2 0 

-mmmmmik&&&umm<&#%:m 45 15 

15 £ 25°CT#*£lft pH 3? 3-4o «S#**3EfiaWiW. 

$PT:NaCl+AgN0 3 (HN0 3 ^VM)->AgCl^+NaN0 3 )o 

20 

a V& NdCl,.6H,Q 

m 0.288kg #J Nd 2 0 3 , ^ 1.7 Nd ffiMA&M^o 
25 #PA 9kg ^7jCo ^E^MJt^itiPA 0.451 ft 36wt%tt% 

HCi(d=1.18)o 

Nd 2 0 3 + 6HC1 + 9H20 -» 2NdCl 3 ,6H 2 0 AW BM1fa W . 

30 

SlftiPA 0.21 ft 2 jtft«^MMAHttjE& 25 < CT*1:W** 
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pHo ft^»pH^3.5o 

m 0.204kg WL 5.1mol f& NaOH nft&T&S 8kg WWM, 
)j# 1.659kg Wm^^(>K(2-Z,Sa^)^^,^"Aldrich''S^:4 3 Wife^ 
5 23,782-5 ?ij Hi), SP5.15mol^il^^^3lWg@W:£-^,£&^o 

[RO] 2 P(0)OH + NaOH [RO] 2 P(0)ONa + H 2 0 
10 ^pH^^5o 

3[RO] 2 P(0)ONa + NdCl 3 ,6H 2 0 -» Nd[OP(0)[RO] 2 ] 3 + 3NaCl + 6H 2 0 

-m&nfo®&ft&&&ufe®%L#&m is &&&&& 5 ^to® m 

£q~F:NaCl+AgN0 3 (HN0 3 ^M)-»AgCli+NaN0 3 )o 

6o e cT, ^*feT^3RfflffinaE3»wj*^«fc*w^c 

JfrTHfcfctt 72 /hat o 

25 
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SfifiWHWah 20-25 c CM^TW3/hHt, 30 o CTW 30min o 

«(TiBA)g| A&jS#^**fcftft?I^ttilfU- 'mmitWm 15min 0 jftgtfb 
io JSJS^M^Ji 20-25*0^^ 30°Co 

20 Nd:T— ^:DiBAH TiBA:HD=l:47 5& 50:6,10,15 g£ 20:2.2,2.3 

3o 

T*t 1 
-conc.=$cjS 

25 -T-^:Nd= «#*:n»*MM*Hfcft" ffftbb 

-Al:Nd= "*j»KMN:ttfc" Jfcfcfcfc 
-HD:Nd= Bfctt 
-SESQUICHL.H&¥tC4fc 21*^ 
-DiBAHHS^— #TSfn » *nHBA=HHT»§ 

MCH)4»^:^I 1M ftti&jg. 
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3£l : 



1 «ik 1 

i 


m& 1 

Nd 
cone, 
(mol/l) 


mum 








m 1 




-mm " 

-urn 

-mm 


T-»: 
Nd t 


(mol/l) 
-Al:Nd 


-mm 
-urn 


HD | 
-HDjftg 
(mol/l) 
-DH:Nd 


-mm 
-urn 


1 


0.0002 


30min. 
30°C 
MCH 


50 


DiBAH 
0.875 
10 


15min. 
30°C 


DEAC 
1.018 
3 i 


120mm. 
60 °C 


2 


0.0201 


30min. 
30°C 
MCH 


50 


DiBAH 
0.885 
10 


15min. 
30°C 


sesquichlI 
0.968 
1.85 


120min. 
60°C 


*** 
l 


0.0201 


180min. 
20-25 °C 
CH 


47 


DiBAH 
1.17 
10 


15min. 
20-25 °C 


DEAC 
2.45 j 
2.2 


120min. 
60°C 


i 2 


0.0201 


180min. 
20-25 *C 
CH 


47 


DiBAH 
1.17 
15 


15min. 
20-25 °C 


DEAC 
2.45 
2.2 


120min. 
60°C 


1 3 


0.0201 


180min. 
20-25 *C 

j CH 


47 


DiBAH 
1.17 
20 


15min. 
20-25 °C 


DEAC 
2.45 
2.2 


120min. 
60°C 


4 


0.0201 


i 3urn.in. 

30'C 
1 MCH 


50 


ULDnn 

0.885 
1 10 


1 5niin. 
30*C 


DEAC 
0.968 
3 


120min. 
60°C 


5 


0.0201 




50 


DiBAH 
0.885 
| 10 


1 5min 
30°C 


DEAC 
0.968 
3 


120min. 
60°C 


\ 6 


0.0201 


30min. 
30°C 
1 MCH 


50 


TiBA 
0.778 
10 


15min. 
30°C 


DEAC 
0.968 
3 


1 O Hmin 

60°C 


\ 7 


0.020C 


1 30min. 
1 30°C 
1 MCH 


50 


DiBAH 
0.947 
6 


15min. 
30°C 


DEAC 
3 


120min. 
60 °C 
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m&VC>W%®ttm 0.0002mol/l #S^0c^«fiU^CBt(«i«:B#^tf U 

o ttfflM. 7 SI 95 ^4fcfl<r3R^##J(^B^:^#(T-»rJ!R*lt(» 

M*tbWT^^f"S:M")« 

flcJttTfitfrWaiW. #Mfc*0£«4&to»:** 60nmol-2453nmol 
« 100g T^(tiSTf 2 4* lUnMcm 1^BJ) 0 

is N-l,3-Zl¥»T*-N'-^-^^-^(6PPD)ffl^aa «XtJ»"««i 

#^^J^$g^^HJ^#ifc#^ 4-7 gftftX^ttttttftyiaiKBl 0.2g 
« lOOg #'|4#ffJJ®*), W&^ft) "A02246"JW(W 1ml fi<J 100g/l ¥ 

*»*w#«)«a*iB*»ww^ i eflifls#:* 1-3 &wwjk-&4&» 

-ttffl WMtt»»»Wm*(WpMcm ittfj Nd, BP«W^ 100g 
30 -S:M M*tb(Jf B^^JrWI^WT-^^^^Plg^MS T» 
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-ft 25TCT*JBJff»»* 3 $&lft;fr&$ifilft, ft o.lg/dl 

TWfcfc«W5Hfttt*tlhh. ft lOO'CTmig ASTM#mD 1646 *91; ft fl 
jg&fi ML(l+4), 

5 .cl^^ftUW TU Tl\ Tl'\ T2> T2\ T2'\ I4> I5> 16 ^^fftjH 
T-»W#*T. ^0#JEPf^2,^c2)^Tft^iimiK 12. 13 SI 17 

0mm io 
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2: 





Bit 


Nd 

$£:■: 

jj,niol) 


S:MfP 

TV C P \ 

T(C) 






T|inh 

(dl/g) 


life 
ML 
(1+4) 

100°C 


ip 


ma. 

-1,4 

(%) 


(%) 


1,2 
(%) 


Tl 




2453 


94 

50*C 


70 


99 


2.27 


mm 


27.44 


94.5 


4.2 


1.3 


TV 


PI 

tri 


2044 


79 ! 
50'C 


120 


100 


2.64 


mm 


21.70 


95.3 


3.7 


1.0 


TV 


4tri 


1531 


59 
50*C 


180 


100 


3.41 


21 


>25 


96.0 


2.9 


1.1 


T2 




247 


9.8 
50*C 


390 


86 


2.15 


mm 


2.72 


99.1 


0.8 


0.1 


T2' 


$J"2 


309 


9.8 
50*C 


390 


97 


1.96 


mm 


2.76 








T2" 


"Xt 
81 
$|"2 


618 


9.8 
50'C 


170 


100 


1.22 


mm 


2.71 








11 


1 


130 


7 

60*C 


20 


80 


2.37 




1.77 


98 


1 


1 


12 


$2 


80 


7 

60*C 


35 


83 


2.53 




1.56 


98 


1 


1 


13 
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ai*«wftftjs#fi^*«*sisw«ft#]R 1-7, 

flflifc. £ — 2r®» »±*ft^: ; f 0.005mol/l(^^ 
0.02mol/i), «#t&4**l&#*T— #. JW«£#WJRT— #W^^tfctt» 

s ifc/J^ 2.1 jWRWnJBttl*** 40, &«#M«Kfai*Hrfiffl : F*&I& 

ximib. *xtj»«m« ti\ Ti-M^ "ttmsmikwrn u 

O.OOSmomCk^J 0.0002mol/l), #&S#WJ*T-#W£#ttttl&» Ip 

ftlfttf* ioo g T-«Wtfcft*) fcft*«Hrt»fcii*ib«njtt:. ifc*h 
«l5»WnJBttj«(#JB.*ttTr+ 41 W«cfi)H/hT«5IW«<h«[fi40. 

"Xm*r»tt T2, T2' > T2"M^ tt XtHR"#4frf*3K 2, 

¥ & ft*££ffl*I^*£ 0J toimBttt o.oo5moi/i(* 

15 ^ o.o20moi/i), &mmmmmMmT-ffi&}&frWL&mm ip *t 2.70, 

20 tfjratttf tHfe&*tt* 0.020mol/l & DiBAH:Nd"JH 

fcfcMHM*^ io> 15 n& 20, ^Sc^WWKETiiW^W^^IfettWtt 

iffiiZG'J^ 2.1 o 

25 SfoS;*:^ 0.020mol/l R "timitffl DiBAHrNd"/^ tfc^ 10, 

^EWWmT-^^W^^ittttJBft/hT 2.1 J.RWnBtt** : F 
40(#JB,»« 14'fP 14"* AH 41 ft 47 fttt), B.BPttajR-6-4HW»l* 
4* ioo g T-^Wfft«)tt«*«Hrt3Eifcii***lnjlk. 

nm*n.mt&M* 15 a^*^uiwflMk#* 5, ${gtt#JK&£ 

30 »W«ff«^»«lib. *ff« deac flsfta*&#fl4ft*&*ttfc 

0.020mol/l£ <'^»fc?HjDiBAH:Nd"J*#fct^ 10, #g#6*fl«JJRT 
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-*»*>h»^^tttt»«/h^ 2.1. 

«IB*£WWW« 16 A**ft91MWk#* 6, ®BikW%&& 

(TiBA)^^»fcft)UJl>R# DiBAH, 5fo4&$fcjg^3j 0.020mol/l 
*^jTiBA:Nd»/S^bfc^ 10, W#W«E#ttJHTrJI*^W0^' 
■ftttJftft'hT 2.1 o 

ffimitm%l&M±&l%J 0.020mol/l R "ffimitM DiBAH:Nd"Jf^tfc 

% 5-10(^6), &%mmmnT~m%^m&fti&m%mm'b : ? 

2.1o 
1)11: 

(1)P.GELADI ffl B.R.KOWALSKI 

"Partial Least Squares regression: a tutorial" ("|ffl#:g/jNZ:^*£|e]j/3: 
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Analytica Chimica Acta,vol. 185,1-17(1 986) . 
(2)M.TENENHAUS 
"La regression PLS-Theorie et pratique" 
5 El^,EditionsTechnip(1998)o 
2)Mfi: 

10 [ Wfc2: 

a) lMl: 

*****wfr2rtt. sec «#tMWfe*^W#«##. £ 

IT£#tmtilfe(IP=Mw/Mn)o 

b) Iiliij: 

20 tt^«f^«rxtjR#»#fl.aw«r«iWtta. ig/i s<j^jSt 

c) SEC £ffir : 

JliSLcik-^fflfltl^S "WATERS Alliance"-feito &Jft«$|ft|Z9 
£lft!ft> Mtft lml/min, jR'^fifi* 35^ff^|ff»»W(^ft 90min. 
25 " STYRAGEL HT6E"6tlM't v tt ^ » 

ttitW»^ft#Jft**#$l* 100ul o &*I«ft "WATERS 2140" 
M^iWit^&lg|fcfg&3l$:#Ji "WATERS MILLENNIUM"^ ^» 

ttffljais_«fflW«#* "WATERS 150C"fei|fo ttJftffMft 
ffl^Pi, 0.7ml/min, ^Ifc^Sft 35X^##T#^ftf|B] ft 

30 90min.ffiffl— ^ffl^^lKWtt? 1 , tt^i^«&£^"SHODEXKS807", 
"WATERS STYRAGEL HMWr^M-f* "WATERS STYRAGEL 
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HMW6E"o 

&ttftim&yaw&®mw®& 100^, "waters 

Ri32X"M^ffiMttm&i£%tWitttmm i ¥fe "WATERS MILLENNIUM" 

3^(3.00 M)o 

5 

jk=Ftikm&®mmmfn, a^as* o.i g /di m^mmm^isvr^M 

MM.: 

-> &MNoJ :&m%i4> 0.1g/dl ^J*^6<J$!j#; 

m O.lg ^ ^^(€ffi^J^f§]RI e=0.1mg lft*jt^¥)*n 100ml 
20 £fcyg*^ 99.5%W¥*9IA«fc»a:fl«l 250ml WWK^JfcA 140 

'Cmm*M'> 10/hW« 

1. T&& : 

-l <ti?G&mm 25'c±oA'cmmm®, ^mm^^mmmm 
mm* m& 1/4 w«r**j 3/4 m^M%. 

-1 "PROLABO", lAISiSMt, *1»&K*±0.1 

-1 +#n&mm»Mm+\AmM&xM*to m 
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-^^R:18-22mlo 

-«tMtUfi«*ft*25ri 
-tt&xs too 

^mmmmmiktE 25-c , 
-iii^m* to 

1 . 

Vinh =^ ln 

to: w»ihW¥*«Ema** 



Co) 



